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AIR FORCE QUALIFICATION TRAINING PACKAGES
for
STRUCTURAL
(3E3X1)

INTRODUCTION

Before starting this AFQTP, refer to and read the “ Trainee/Trainer Guide” |ocated on the AFCESA
Web site http://www.af cesa.af.mil/

AFQTPs are mandatory and must be completed to fulfill task knowledge requirements on core
and diamond tasks for upgrade training. 1t isimportant for the trainer and trainee to understand
that an AFQTP does not replace hands-on training, nor will completion of an AFQTP meet the
requirement for core task certification. AFQTPs will be used in conjunction with gpplicable technica
references and hands-on training.

AFQTPs and Certification and Testing (CerTest) must be used as minimum upgrade
requirements for Diamond tasks.

MANDATORY minimum upgrade requirements:

Coretask:
AFQTP completion
Hands-on cettification

Diamond task:
AFQTP completion
CeaTest completion (80% minimum to pass)

Note: Traineeswill receive hands-on certification training for Diamond Tasks when equipment
becomes available either at home station or at a TDY location.

Put this package to use. Subject matter experts under the direction and guidance of HQ
AFCESA/CEOQT revised this AFQTP. If you have any recommendations for improving this document,
please contact the Structures Career Field Manager at the address below.

HQ AFCESA/CEOT
139 Barnes Dr. Suite 1
Tyndal AFB, FL 32403-5319
DSN: 523-6421, Comm: (850) 283-6421
Fax: DSN 523-6488
E-mal: ceott.hel pdesk @af cesa.af.mil

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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CARPENTRY (13.2.1)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.1.

CARPENTRY

Task Training Guide

STS Reference
Number /[Title

13.2.1. Carpentry

Training References:

TM 5-581B; NAVEDTRA 12520, 12521, Builders 3 and 2;
NAVEDTRA 10563-G, Stedworker 3 and 2; Welding Skills,
Modern Carpentry, by R.T. Miller, and Modern Masonry by Clois
E. Kicklighter

Prerequisites: Possess as aminimum, a3E351 AFSC
Equipment/Tools Complete set of congtruction drawings
Required:

L ear ning Objective:

Trainee will be able to interpret carpentry congtruction drawings,
have good working knowledge of al basic drawings, symbols,
details, and specifications.

Samples of Behavior:

Trainee will demongtrate a basic knowledge of different types of
congruction drawings, various symbols, detals, and be able to
interpret blueprints.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.1.

CARPENTRY

Background: Congruction drawings, commonly known as blueprints, are essentid parts of the
planning process before beginning any mgor renovation or new congruction project. They provide a
complete graphic description of al phases of the congtruction process. Craftsmen must have a good
generd knowledge of the different types of congruction drawings, symbols, and ultimately how to
trandate that information into a finished product. First, we Il cover the various ements of congtruction
drawings.

Types of Construction Drawings. Congtruction drawings show the proposed structure from different
perspectives.  They may include, but are not limited to, Ste plans, plot plans, foundation plans, floor
plans, and devation plans. For the purpose of this AFQTP, we will concentrate on the carpentry
related plans and drawings. The type of drawing is annotated in the title block located on the bottom
right corner of the drawing.

Site Plan. Shows boundaries, existing utilities, landmarks, and the location of the proposed
gructure.

Plot Plan. Shows survey marks, eevations, and grading requirements.
Foundation Plan: Shows how foundation is to be constructed (See Figure 1, Foundation Plan).

Floor Plan. View as seen from above. Thisis a key drawing from which the building's walls are
laid out. Provides building dimensions, utility placements, interior wall, window, and door locations
(See Figure 3, Foor Plan).

Elevation View. View as scen from the front, rear, or Sdes. Elevations show the finished
gructure as viewed from various Sde views (See Figure 4, Elevation View).

Framing Plan. Viewed from the top. Shows framing and gives dimensions and exact placement of
gructurd framing members.

Roof Framing Plan. Shows the exact position and spacing of structural members for the roof, as
viewed from above. In contrast, the roof plan outlines mgjor eements of the roof such as ridges,
valeys, hips, dormers, skylights, and chimneys. In thisview, the roof frameis not exposed.

Specifications. Specifications supplement congtruction drawings. They explain:
1. How the work isto be accomplished.
2. Specific quditiesof the materiasto be used.
3. Procedures for doing the work or tasks.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.1.

NOTE:
If the construction drawing and the specifications conflict, the specifications take precedence.

Detail Drawings. Shows specid features of congtruction that are normaly too small to be seen on
other drawings.

Notes. Give additiond information or ingtructions on the drawing.

Schedules. The four most common schedules are material schedules, door and window schedules,
and finish schedules. (See Figure 3, Floor Plan)

a. Material schedules. These schedules list what materids are to be used on floors, walls,
and ceilings by room.

b. Door and Window schedules. These schedules provide sizes, types, composition, and
manufacturer of the doors and windows. They are cross-referenced to the floor plan.

c. Finish schedules. These schedules detail the interior and exterior finish of the structure.
Common Building Material Symbolsinclude:

Brick

Glass
Concrete block
Metal

Earth

Stone

Wood
Concrete

Door and Window Symbolsinclude:

Doors: On devation drawings, doors are shown as a redigtic representation. They are
normaly indexed to adoor schedule (See Figure 4, Elevation View).

Windows: On devation drawings, windows are also shown as a redlistic representation.
They too are normally indexed to awindow schedule (See Figure 4, Elevation View).

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.1.
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Figure 1, Foundation Plan

Reference Symbolsinclude:

A combination of letters and numberswithin acircle
Letters or numberswithin acircle

Usad to cross reference specific doors or windows on the elevation or floor plans with the door
and window schedule (See Figure 2, Reference Symbols)

Figure 2, Reference Symbols

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.

13-8



MATERIALS € FINISH SCHEPU

LE

! FLOOR PASE walts | CEILING
NOI ROOM  Raarrmisc] minisn [mareria] FINIEH  IMATERIAL | FINISH | MATERIALL FINISH
I DINING | Onk | varNisn | ooD |[FLAT PAINT | GyPsva tRIFLAT PAINT fOYPSUM 8D | PLAT AAINT.
‘& T rovea IO DS PO O (NN AN D

b
LY i
dree [: %3 \
v g\

CARPORT
PLITCH PAIATE
e

AFQTP 3E3X1-13

1

13.2.1.

e

secoMu rAUoR.
aTups "

e omnij | ~ BLOGKING:
i
mesT-Mo0R
e i %
AL

FRAMING DETAIL

SECOND-FLOOZ WALL

e end scaLE: I'=0"

17~

7 G

"5 | TkiTenEN_Jvitite T wWax | T I D
TG UTILTY | JeTiE | None Jeqie | N e -
(7 ToneT 74 b L L e Y
& LiviNGg oak” | vagnen | Woon |riar panT
* CTILE VAINECOT
[
o e e =
o 1 o o o ‘}} s |
Goor Apove-, T ST T - ‘;{‘:‘L"‘"[?:{, - y
N1 A o
e _ - — ’MY ::]l .
! a‘.vx' ey @ J | i
| CNER (30 LEIAIL) I Y
| = P :
i o
i i
: CARPO :
§ SorCy ecoeen Cowe. Pl ~ | =
. . T
' el 2 . S
R - - Bk
§ e ¢\\“tk gircHen, 8
o 1 Yoy e
| :,1 [ . "¢'
s olg @
I N :nl e I
1 H T s
A
’ ¥ wel al wr !‘
.t o DINING )
S | S— 4 3 \ ;
2 = 2 ¢ :
r J O R | IS S LIVING
i i oo v __
| Ny h L
S ¥ ! 1 :”
| STO RAGE q} 1 A ¢
-] sty ‘[ N ‘i' Yoo
| i S

DOOR __SCHEDRULE

| T secons moog

(LA

\ -
WINDOW SCHEDULE
Mevk | SI1ZC Tyee REMALKE MaRK]  SIZE 2 RTMARKE
VS an e s Ty O BeE GETAIL | A & et ek T Vaon - G LT sasH
2 1 7EaGEaN 2 v [ Exrrwior Gu-PINE | B OH. " v
3 | deneman]2 InNTeor Go - | ¢ N . "
A R L T RO D R
2]
7
7 L EBeaTA b (Access| ey
"8 | oude suome | soa Glos. UnT | r ST - J'_' L Q p L
9 | Gowed i Tce v I , Q OO A N
acaLe: 4 e -0
Figure 3, Floor Plan

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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Figure4, Elevation View

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.1.

Review Questions

for
Carpentry
Question Answer
. Which plan shows boundaries, exidting utilities, Floor plan
landmarks, and the location of the proposed Elevation plan
structure? Plot plan
Siteplan
. Which planisthe primary plan from which the Floor plan
interior wals arelaid out? Elevation plan
Plot plan
Siteplan
. Specifications provide How the work is to be accomplished
Specific quaities of the materials to be used
Procedures for doing the work or tasks
All of the above
. Schedules provide Specifications on how to build wals

Details on how to tie columns to the dab
Listing of doors and windows to be used
None of the above

Detail drawings show congtruction fegtures too True
small to see on other drawings. Fadse
If specifications and congtruction drawings Construction drawings take precedence
conflict Specifications take precedence
Ignore the discrepancy

CoTPTRP N TR0 TR RN TR0 T

Specifications and congtruction drawings
never conflict

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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CARPENTRY

AFQTP 3E3X1-13

13.2.1.

Performance Checklist

Step

Yes

No

Did trainee correctly identify Ste plan?

Did the trainee correctly identify the plot plan?

Did the trainee correctly identify the floor plan and eevation plan?

Given asmplefloor plan, can trainee accuratdly lay out interior walls?

g |w|IN(F

wals?

Using the same plans, can the trainee lay out windows and doors in exterior

Did the trainee find the roof pitch in the drawing?

Can trainee cross- reference symbols on drawings to schedules?

Can the trainee identify the most common building symbols?

Ol N

If trainee cannot recognize a particular symbol, can trainee find the
information in publications?

FEEDBACK: Trainer should provide both postive and/or negative feedback to the trainee
immediately after the task is performed. This will ensure the issue is Hill fresh in the mind of both the

trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. Itisto be used in conjunction with these for training purposes only.
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Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.2.

MASONRY

Task Training Guide

STS Reference 13.2.2. Masonry

Number/Title:

Training References: - TM 5-581B; NAVEDTRA 12520, 12521, Builders 3 and 2,
NAVEDTRA 10563-G, Steelworker 3 and 2; Modern Carpentry,
by R.T. Miller, and Modern Masonry, by CloisE. Kicklighter

Prerequisites: - Possessasaminimum, a 3E351 AFSC

Equipment/Tools - Complete set of congruction drawings

Required:

L earning Objective: - Tranee will be abdle to interpret masonry construction drawings, have
good working knowledge of dl basic drawings, symbols, details, and
Specifications.

Samples of Behavior: - Trainee will demondgtrate a basic knowledge of different types of
congtruction drawings, various symbals, details, and be able to
interpret blueprints.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.2.

MASONRY

Background: One of the most fundamenta features of any structure is the foundation. A properly
desgned and built foundation will keep s=ttling to an assolute minimum.  The primary drawing in sarting
condruction is the foundation plan. Foundation plans are typicaly shown in the plan (top) view. They
illugtrate the overal dimengons, footers, sem walls, columns and or piers to be included in the building
foundation. They are normaly supplemented by sectiond (sSde cut away) views. These sectiona views
further illugtrate such things asjoints, key ways, and stedl reinforcement.

Two of the most common foundations are the matt foundation and the r aft foundation.

The Matt Foundation (Figure 1). Thistype foundation consists of a poured dab with thickened outer
edges that connect with the footings.

Raft Foundation (Figure 2). This foundation is bascdly an inverted matt foundation. There are no
footers; the dab equdly distributes the weight of the sructure. The stem walls along the perimeter of the
raft are poured at the same time as the dab.

Both foundations may be poured as entire units; this is commonly known as a monolithic pour. Resting
on the dab, footer, or stem wall will be the concrete block, brick, metad or wooden frame. They are
connected to the foundation by various means, which are detailed in the foundation details. Depending
on the complexity of the project, numerous detail drawings will show how brick or stone veneer tieinto
the wall, anchoring requirements, bond beams, etc.

Details will specify the laying patterns for concrete masonry units, (CMU) block, brick, or structura
clay tile.

— A — A
= A — A
Figure 1, Matt Foundation Figure 2, Raft Foundation

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.2.

Types of Construction Drawings. Congtruction drawings show the proposed structure from
different perspectives. They may include, but are not limited to, Ste plans, plot plans, foundation
plans, floor plans, and devation plans. For the purpose of this AFQTP, we will concertrate on the
carpentry related plans and drawings. The type of drawing is annotated in the title block, which is
normaly located on the bottom right corner of the drawing.

NOTE:
Refer to the previous AFQTP 13.2.1., for examples of some of the following construction drawings.

Site Plan. Shows boundaries, exiding utilities, landmarks, and the location of the proposed
dructure.

Plot Plan. Shows survey marks, eevations, and grading requirements.
Foundation Plan. Shows how the foundation is to be constructed.

Floor Plan. View as seen from above. Thisis a key drawing from which the building’s walls are
laid out. Provides building dimensions, utility placements, interior wal, window, and door locations.

Elevation View. View as seen from the front, rear, or ddes. Elevations show the finished
dructure as viewed from various Sde views.

Specifications. Specifications supplement congtruction drawings. They explain:
1. How the work isto be accomplished.
2. Specific qualities of the materids to be used.
3. Proceduresfor doing the work or tasks.

" INOTE:
If the construction drawing and the specifications conflict, the specifications take precedence.

Detail Drawings. Show specia festures of construction that are normally too smdl to be seen on
other drawings.

Notes. Give additiond information or ingtructions on the drawing.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.

13-16



AFQTP 3E3X1-13
13.2.2.

Schedules. The four most common schedules are material schedules, door and window schedules,
and finish schedules.

a Material schedules: List by room what materids are to be used on floors, wadls, and
calings.

b. Door and Window schedules: Provide sizes, types, compaosition, and manufacturer of the
doors and windows. They are cross-referenced to the floor plan.

c. Finish schedules: Detal theinterior and exterior finish of the Sructure
Common Building Material Symbolsinclude:

Brick

Glass
Concrete block
Metal

Earth

Wood

Stone
Concrete

Door and Window Symbalsinclude:

Doors. On devation drawings, doors are shown as aredigtic representation. They are
normally indexed to a door schedule.

Windows: On devation drawings, windows are aso shown as a redlistic representation.
They too are normally indexed to awindow schedule.

Reference Symbolsinclude:
Combination of letters and numbers within acircle

Letters or numbers within acircle. Used to cross reference specific doors or windows on
the elevation or floor plans with the door and window schedule.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.2.

Review Questions

for
Masonry

Question

Answer

. Which plan isthe primary plan from
which the footers are laid out?

Floor plan
Elevation plan
Foundation plan
Site plan

. Which plan isthe primary plan from
which the concrete block wdls are
laid out?

Floor plan
Elevation plan
Plot plan
Site plan

. Specifications provide

cooplapoplao o

What size mortar joint is required
Type of brick to be used

Type of mortar to be used

All of the above

. Schedules provide

Specifications on how to build walls
Details on how to tie columnsto the dab
Listing of doors and windows to be used
None of the above

Detail drawings show

Control joint spacing

Sted reinforcement placement in concrete block cores
Rough openings for doors

Quarry tile Sze requirements

. Wherewould you find information
on what strength concrete to fill the
bond beam with?

cooplapoplan o

Foundation plan
Specifications
Detals
Schedules

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.2.2.

MASONRY

Performance Checklist

Step Yes No

1. Canthetrainee correctly identify the two most common foundations?
(matt and raft foundation)

2. If trainee cannot recognize a particular symbol, can trainee find the
information in publications?

3. Can trainee cross- reference symbols on drawings to schedules?

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediately after the task is performed. This will ensure the issue is il fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.2.3.
METAL
Task Training Guide
STS Reference 13.2.3. Metal
Number/Title:
Training References: - 3E351 CDCs
- Modern Metalworking by John R. Walker

Welding Skillsby R.T. Miller
Prerequisites: - Possessasaminimum, a3E351 AFSC
Equipment/Tools - N/A
Required:
L ear ning Objective: - Trainee should read and understand blueprints and use them to do a

task.
Samples of Behavior: - Tranee will have the basic knowledge of the different types of

drawings and understand the different types of symbols.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.2.3.

METAL

Background: Congtruction drawings, commonly known as blueprints, are an essentid part of the
planning process before beginning any major project. They provide a complete description of al phases
of the condruction process.  There are numerous symbols used in the metas field ranging from welding
to ductwork. The specific job related symbols would be listed on the construction drawing. Also, on
the drawings there will be a lig of dl the materids needed for the job. When usng congruction
drawings, plan very carefully not to waste time on the project. In this AFQTP we will cover the
ingalation of aduct system aswell as discuss some common welding symbols.

HINT:
Always check your blueprints after each step to assure they are within specifications.

To perform this task, follow these steps:

Step 1: Check the blueprints for specifications, to see what size ductwork needs to be
installed, hung, and where the diffusers should be.

Step 2. After determining the duct size, check all materials for availability. Layout the
ductwork garting with the main trunk line and work towards the branch lines. Ingall
and insulate ductwork.

Step 3: Check the blueprintsfor ingallation of main trunk line. From that point, establish the
centerline and start hanging ductwork.

Step 4: After the main trunk lineisin place, hang the branch linesand ingtall diffusers. Ensure
the branch lines and diffuser s measur ements agr ee with the blueprints.

Step 5: After all ductwork isingtalled, ingtall return air vents. Follow the blueprints; they
illustrate the size and place for the vents.

HINT:
Make sure that you refer back to your drawingsif there are any questions about the installation of
the duct.

Figures 1 and 2 on the following pages show some of the common symbols associated with different
types of ductwork.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure 1, Types of Ductwork

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.2.3.
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Figure 2, Types of Ductwork

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Welding. Following the drawings for welding is more in-depth than the ingtallation of ductwork. You
must have a good understanding of al welding symbols and their meanings. To start the welding portion

of the job, consult the blueprints very carefully for welding requirements needed. Figure 3 below shows
some of the most commonly used welding symbols.

HINT:

There may be a need for some pre-welding performed in the shop before starting the job. Read the
blueprints very carefully.

Check the materid lig for avalability of required materids. Set the welding machine for job
Specifications, and start welding.

NOTE:
Each welding symbol is different and should be looked at very carefully in order to get the right weld.

PLUG SPOT OR BACKOR | MELT FLANGE
FILLET oRsLOT | ProuecTion |  SEAM BACKING | THRU | SURFACING|
CORNER
m:.—:#: ——

N | O & =] =)

TYPES OF GROOVE PREPARATION

\

SQUARE v BEVEL U J FLARE-V FLARE-BEVEL

NV I\ VIO C

BASIC ARC AND GAS WELD SYMBOLS

FLAG
WELDALL | TOWARD TAL CONTOUR
AROUND
FIELD WELD FLUSH CONVEX | CONCAVE
==%7 4?1 - e
SUPPLEMENTARY SYMBOLS

Figure 3, Most Commonly used Welding Symbols

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

13-25



AFQTP 3E3X1-13

13.2.3.
Review Questions
for
M etal
Question Answer
1. Condruction drawings provideacomplete | a True
description of dl phases of the congtruction | b. Fase
process.
a. Damper deflecting down
® b. Plugor Sot
=] c. Fillet
d. Damper deflecting up
2. Thisisthe symbol for
3. Itisnot necessary to consult the a True
congtruction drawings while performing a b. Fase
metals job.
4. After dl ductwork isingdled, ingal a re-crculation ducts
b. returnar vents
c. exhaust ducts

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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METAL

Performance Checklist

Step Yes No

1. Wasthetrainee ableto identify dl the symbolsthat ded with ductwork
and welding?

2. Didthetrainee refer back to the blueprints each time he/she had a
question?
3. Did thetrainee use the note section of the blueprints?

FEEDBACK: Traner should provide both podtive and/or negative feedback to the trainee

immediately after the task is performed. This will ensure the issue is il fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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i

IDENTIFY TYPE OF MATERIAL REQUIRED FOR:

MODULE 13 AFQTPUNIT 3

CARPENTRY (13.3.1)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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CARPENTRY

Task Training Guide

STS Reference
Number /[Title

13.3.1. Carpentry

Training References:

Modern Carpentry by R.T. Miller, Vol. 1 & 2, Materids of
Congruction, Third Edition
NAVEDTRA 12520, 12521, Builders3and 2, Vol.1 &2

Prerequisites:

Trainee shoud have a basic knowledge of basic building materids.
Possess as a minimum, a 3E351 AFSC

Equipment/Tools
Required:

The above named training references, if available

L ear ning Objective:

Upon completion of this module trainee should be able to identify the
most common building materids, and when their gpplication is

appropriate.

Samples of Behavior:

Trainee will recognize basic building materids and their uses.

Notes:

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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CARPENTRY

Background: Building materids are congtantly evolving. The variety and types of building products
available today is dmost endless. Condiruction materias are ill in the process of evolving. Make
every effort to stay current with the latest advances as technology progresses. It is difficult to discuss
this subject in the limited segment dlotted to this AFQTP. Severd excdlent reference books are
avalable to learn more about condruction materials. For the purpose of this AFQTP, we will
concentrate only on the most basic materids.

Lumber. Asyou probably know, lumber is purchased in nominal sizes as opposed to actual Szes. The
difference is partidly due to the shrinkage of the wood during the curing process and the subsequent
surfacing. The most common types of structural lumber species are milled of soft woods such as white
pine, yellow pine, spruce, and fir. Due to the cost, weight, and degree of difficulty to work, hard woods
arerarely used as structurd members. The categories of structurd lumber are:

Structurd light framing
Structurd joists and planks
Appearance framing
Decking

Beams

Stringers

Posts

Columns

SQ@ P o0 oW

Each category is further divided into grades that are standardized by the Standard Grading Rules. They
are classfied according to:

a.  Species

b. Use

C. Extent of manufacturing
d. Sze

The extent of manufacturing refers to whether or not the lumber has been surfaced, and if so, how many
sdes have been dressed (planed.) See Figure 1 for lumber grades and characterigtics.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.3.1.
SELECT LUMBER
Grade A This lumber is practically free of defects and blemishes
Grade B This lumber contains a few minor blemishes
Grade C This lumber contains more numerous and more significant blemishes than grade
B. It must be capable of being easily and thoroughly concealed with paint
Grade D This lumber contains more numerous and more significant blemishes than grade
C, but it is still capable of presenting a satisfactory appearance when painted
COMMON LUMBER
No. 1 Sound, tight-knotted stock containing only a few minor defects. Must be
' suitable for use as watertight lumber
No. 2 Contains a limited number of significant defects but no knotholes or other
’ serious defects. Must be suitable for use as grain-tight lumber
Contains a few defects that are larger and coarser than those in No. 2 common;
No.3 .
for example, occasional knotholes
No. 4 Low-quality material containing serious defects like knotholes, checks, shakes,
) and decay
No. 5 Capable only of holding together under ordinary handling

Figurel, Lumber Gradesand Characteristics

Plywood. Like lumber, thereis atremendous variety of different types and grades of plywood. These
include interior, exterior, forming, marine, and cabinet grades. The primary differences between the
classes are the grade of the outer veneers, and the type of glue used to bond the sheets together. We
will concentrate on only the most common- interior and exterior grades. Figure 2 shows atypical back
stamp on a sheet of plywood.

Notice. Thig AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E3X1-13
13.3.1.

minor surface defect, open splits
on front side; back has knots,
knotholes and minor defects.

GRADE CHARACTERISTICS APPLICATIONS

A-A Good veneer on both sides, Used for inexpensive cabinets
sanded, very good quality, may
have smal, neet patches, paints
well

A-C Good veneer on one Side, Used for floor underlayment and
backside has knots, knotholes, | concrete forms
and other small defects, sanded.

B-C Sdect sheathing tight face. Used for sub floors. Sheathing,
Unsanded. A uniform surface, and concrete forms where

smooth surfaceis not required

Exterior Grade Plywood

glue. Otherwise same veneer
standards as interior C-D
standards.

GRADE CHARACTERISTICS APPLICATIONS

A-A Manufactured with waterproof | Used when high quality
glue. Otherwise same veneer waterproof plywood is required.
sandards asinterior A-A
standards.

A-B Manufactured with waterproof | Used when very good quality
glue. Otherwise same veneer waterproof plywood is required.
sandards as interior A-B
standards.

B-B Manufactured with waterproof | Used extensively for concrete
glue. Otherwise same veneer forming.
sandards as interior B-B
standards.

A-C Manufactured with waterproof | Used when good quality
glue. Otherwise same veneer waterproof plywood is required.
sandards asinterior A-C
standards.

Cc-C Manufactured with waterproof | Used primarily for concrete
glue. Otherwise same veneer forming.
sandards as interior C-C
standards.

CDX Manufactured with waterproof | Used primarily for wall

sheathing, roof decking or when
perfectly smooth surfaceis not
required.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

13-32




AFQTP 3E3X1-13
13.3.1.

TYPICAL BACK-STAMP

GRADE OF VENEER ON PANEL FACE

GRADE OF VENEER ON
PANEL BACK

i GROUP 1
e u e —EXTERIOR
PS1-74 000

PRODUCT STANDARD GOVERNING MILL NUMBER
MANUFACTURE -

TYPICAL EDGE-MARK

GRADE OF YENEER ON PANEL FACE
GRADE QF VENEER ON PANEL BACK

CESIGNATES THE TYPE OF PLYWOQD
EXTERIOR OR INTERICQR
PRODUCT STANDARD
[ GOVERNING

MANUFACTURE

A€ 1. EXT-APA - PS 1-74 000
|

Figure 2, Typical Back-Stamp

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Gypsum Wall Board. Gypsum wallboard is more commonly known as dry wall, or by its trade name,
sheatrock. With the advent of dry wall, finishing wals with traditiona plaster became obsolete. This
was due to the ease of ingdlation, the excellent finished surface, its fire resstance, and the savings of
labor. Dry wadl is available in common thickness that range from 3/8 to 5/8 of an inch. The most
commonly used sheets are 4 foot by 8 foot, and 4 foot by 12 foot. Larger thicknesses and lengths are
available by specid order, but are rardly used due to difficulty of handling.

Nails. Nailsare classfied according to their sze and use. Lengths are classified as (p) for penny or (d).
Sizes range from 1 inch for a 2-penny nall to a 60 penny nall which is 6 inches long. Figures 3 and 4
show common nail Szes and types.

There are many types of nallsinduding:

The common nail is used for framing.

The box nail isused for light framing and toenailing.

Casing nails are used for finish carpentry work such as ingtaling doorjambs and door and window
casings. They are heavier duty than the finish nall.

Finishnails and brads are used for lightweight trim such as crown molding or chair rail.

Specialty nails indude annular (ring) nails, spird nals, duplex nalls, roofing nalls, drywal nails, and
masonry nalls.

a

b.

Notice.

Ring nails have superior holding power due to the extrafriction therings give.

Spiral nails aso have that extra holding power because the spird shape is smilar to a wood
screw.

Duplex nails are used for temporarily securing lumber together. They are used for securing
forms and wal braces or other instances when the nail is not permanent.

Roofing nails are used for securing asphalt shingles, rolled roofing, or flashing.

Drywall nails secure drywall to structural members securely. The rings prevent the nail from
pulling out eesily and the heed is dightly concave to prevent tearing the drywall paper.

Masonry nails are heat trested during the manufacturing process, which gives them the
exceptional strength needed to penetrate concrete.

Coated nails have exceptiona holding power. They are coated from the factory with concrete
or glue.

This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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i

mlm‘uﬂ r

il

IIHHHIHJG

umumﬂ»
e
Illlilllllm o
HWHTj m
mumﬂ) n
mumﬂﬁ
) T
mr) -

Q LENGTH AND GAUGE APPROXIMATE
NUMBER TO
SI1ZE INCHES NUMBER POUND

v A 604 6 2 11

B 504 5% 3 14

w c 40d 5 4 18

v D 30d 43 5 24

E 20d 4 6 3

F 16 4d 3% 7 49

v G 12d 3% 8 63

H 10 d 3 9 69

I 94d 23 104 96

COMMON WIRE NAILS J 84d 23 104 106

K 74 2% 114 161

L 64 2 114 181

M 5d 13 123 27

N 4d 13 123 316

0O 3d by 14 568

p 2d 1 15 876

Figure 3, Common Nail Sizes

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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ANNULAR (RING) NAIL

2SS AN SIS S e—

SPIRAL (SCREW) NAIL

<7 mnnmni ]
DUPLEX-HEAD NAIL

ROOFING NAIL

m

DRYWALL NAIL

Figure4, Typesof Nails

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Review Questions
for
Carpentry

Question Answer

1. Themos commonly used framing materids White pine

are made of Ydlow pine
Spruce and fir
All of the dbove

Has knot holes
Has limited number of inggnificant defects
Has checks, (Smadll cracks)

2. Number 2 grade lumber

Isnot used for framing
3. Which grade of interior plywood is used for A-C
floor underlayment when avery good qudity C-C
surface is required? CDX
All of the above
4. Which grade of plywood is primarily used for A-C
wall sheathing and roof decking, or when C-C
smooth surface is not important? CDX
All of the above
5. Themost commonly used sizes of gypsum 4ft x 8ft.
wallboard are 41t x 12 ft.
Bothaand b

6. Which statement is true concerning choosing
the correct nails?

Box nails are used for light framing
Common nails are used for light framing
Common nalls are used for standard framing
Bothaand c

7. What are the differences between casing and
finish nails?

Casing nails are usad for securing chair rall

Finish nails are used to secure door jambs

Casing nals are lighter duty nailsthan finish
nals

Casing nails are used to secure door jambs
while finish nalls are used to ingd| chair rall

coploapoplooplaoT oo TR R0 TR

o

8. What is the purpose of coatings on specidized
nails?

To ease driving the nal in

To give the nall extra holding power

To prevent the nail from splitting the wood
None of the above

oo oo

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E3X1-13

13.3.1.

Performance Checklist

Step

Yes

No

Can trainee distinguish between the different types of structural lumber
and their gpplications?

Can the trainee distinguish between the different grades of sructurd
lumber?

Can the trainee digtinguish between the different grades of plywood and
their gpplications?

4.

Can the trainee know the basic types of drywal?

FEEDBACK:

Trainer should provide both podtive and/or negative feedback to the trainee

immediady after the task is peformed. This will ensure the issue is gill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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i

IDENTIFY TYPE OF MATERIAL REQUIRED FOR:

MODULE 13 AFQTPUNIT 3

MASONRY (13.3.2.)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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MASONRY

Task Training Guide

STS Reference
Number /[Title

13.3.2. Masonry

Training References:

AFMs 85-46, 85-59; NAVEDTRA 12520, 12521, Builders 3 and
2; Modern Masonry by CloisE. Kicklighter CDC 3E351 Set B,
Volume 3

Prerequisites:

Possess asaminimum, a 3E351 AFSC, and a basic knowledge of
masonry materias

Equipment/Tools
Required:

N/A

L ear ning Objective:

Trainee will be able to recognize the most common masonry materids
and know which materids to use for a given application.

Samples of Behavior:

Trainee will demongrate a basic knowledge of masonry materiads and
be able to recognize various materias and know when a specific
materid isto be used.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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MASONRY

Background: Portland cement is of course the most basic dement of masonry materids. Not dl
cement is portland, but it is by far the most common. It is made of powdered limestone, shale, and clay.
There arefive basic types of portland cement, including:

Type |: Generd-purpose cement. This is used to make concrete in sdewalks, bridges, culverts, and
masonry units such as concrete blocks. Reaches full strength in 28 days.

Type ll: Generates less heat during hydration than Typel. Used for building large structures. Reaches
full strength in 45 days.

Type I11: High early strength concrete. Reaches full strength in 7 days or less. Used for cold wegther.
Not used in pours of less than 2 1/2 feet due to the danger of shrinking or cracking during
the high heat produced during hydration.

Type 1V: Slowest curing of al concrete. Used in massive concrete structures such as dams. Does not
reach full strength for 90 days.

Type V: Sulfate resistant. Used where concrete comes in contact with soil or ground water with high
sulfate content. Reaches full strength in 60 days.

Steel reinforcement. More commonly known as rebar, these reinforcements provide the necessary
tendle drength to concrete. Their placement and design of rebar will be determined by the project
engineer. Mogt rebar is not smooth, but rather deformed, to aid in its mechanicad bonding to the
concrete. Natural bonding takes place as adhesion and shrinkage of the hydration process takes place.
Sted reinforcement is categorized as a bar number and a matching diameter in inches, as shown in
Figure 1 below.

Bar # Diameter

-- 1/4 *(available only as smooth)
3 3/8
4 12"
5 5/8*
6 34
7
8
9

718"
1+
118"
10 114
11 13/8*

Figure 1, Standard Reinforcing Bar Sizes

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Concrete blocks. Concrete blocks are the basic masonry unit. Blocks can be lightweight or heavy
weight. Exterior and load bearing walls need to be congtructed of the heavier type for two reasons:
Support loads, and they are less porous and less likely to absorb water. The standard size of a full
block is 7#5/8 x 75/8 x 15-5/8 inches. With the standard 3/8-inch mortar joint, it will measure 8
inches high and 16 incheslong. Thereisawide sdlection of block sizes, shapes, textures, and colors, as
shown in Figure 2., below.

Stretcher Double Corner
(3 core) or Pier

Solid Top

358" or 55is”

W

Stretcher 4” Partition Beam or Lintel Floor
(2 core) .

75ls”

. A e
3sis 3 @ /(

\e .
N\ 11 1

Soffit Floor

Solid Brick Frogged Brick

Figure 2, Standard Masonry Units

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Concrete block reinforcement. This type will probably be specified in new block construction.
Project engineers will determine what reinforcement is required at what locations and spacing. There are
four basic types, including:

Sted reinforcement. Thistype of reinforcement is normally tied to stedl projecting through
the pad and extends through the cells of the block into the bond beam. Typicaly dl corners
of the structure as well as both sides of door and window openings require reinforcement.

Tiebars. Thesebarsare used only at intersections of load bearing walls.

Metal lath or 1/4 inch galvanized hardware cloth. These two are used to tie together
non-load bearing walls.

Block bond. Block bond resembles aladder fabricated of hardware fabric used in concrete
pad congtruction. It is placed in the mortar bed every 2 or 3 courses. They provide strength
horizontally.

Brick. Brick types vary widdly according to their intended purpose such as: building brick, firebrick,
paving brick, or brick veneer. The two standard sizes for brick are 2-1/4 inches high x 3-3/4 inches
wide x 8 inches long, and 2-1/4 x 3 inches wide x 8 incheslong. The most commonly used types of
building brick in the Air Force are the common, face, pressed, and firebrick.

Common bricks.  Common bricks are known by a wide variety of dang terms such as
clinker, rough hard, well burned, soft, and stretcher. Hardness varieswidely and their shape
is dightly irregular. The best common brick is known as a Sretcher. They have the most
uniform sze, hardness, and durability.

Face bricks. These bricks are a higher grade than common brick. They have uniform
hardness, strength, size, color, and texture.

Pressed brick. Pressed brick may be of aimost any type brick, except they are hardened
by the dry press at the factory.

Fire brick. These bricks are resstant to extreme heat due to specid clays they are formed
from. They are used in fireplaces, furnaces, and out door BBQ grills.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.3.2.
Review Questions
for
Masonry
Question Answer
1. What type concrete produces low heat a Typel
and reaches full strength in 45 days? b. Typell
c. Typelll
d. TypelV
2. #5 ged reinforcement iswhat Sze (in a 12
inches)? b. 5/8
c. 34
d. 7/8
3. Lightweight block is used for non+load a True
bearing wdls. b. Fdse
4. What isused to reinforce intersecting a. Mead lath
block load bearing walls? b. Gavanized hardware cloth
c. Tiebars
d. Block bond
5. Common brick is superior in qudity to a True
pressed brick. b. Fase

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.3.2.
MASONRY
Performance Checklist
Step Yes | No
1. Canthetraineeidentify the different types of portland cement used to make

concrete?

Can the trainee date the different types of sted reinforcement used in concrete?

Can the trainee State the most common types of concrete block and their
gpplications?

4.

Can the trainee dtate the basic types of concrete block reinforcement?

5.

Can the trainee explain basic facts about the different types of brick?

FEEDBACK:

Trainer should provide both pogtive and/or negative feedback to the trainee

immediately after the task is performed. This will ensure the issue is Hill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.3.4.

i

IDENTIFY TYPE OF MATERIAL REQUIRED FOR:

MODULE 13 AFQTPUNIT 3

METAL (13.3.4.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.3.4.

METAL

Task Training Guide

STS Reference
Number/Title: 13.3.4. Metal
Training References: 3E351 CDCs

Prerequisites:

Possess as aminimum, a3E351 AFSC

Equipment/Tools
Required:

N/A

L ear ning Objective:

Trainee should be able to identify the type of materid required for a
metal job.

Samples of Behavior:

Trainee should know the different types of materids required for a
meta job.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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METAL

AFQTP 3E3X1-13
13.3.4.

Background: There are avast number of sheet meta types on the market these days. We will discuss
some common types, sizes and thicknesses.

Galvanized metal. Thisisthe most commonly used metd. Thisiswhat most of your ductwork is
made out of. You can get it in 3 or 4-foot wide sheets that are 8 or 10 feet long or inralls,
depending on the thickness.

Aluminum. Aluminum s another metad commonly used. It can be ordered in sheetsor inrolls
depending on the thickness. It can be used for signs and fabrication near st water to avoid rusting.

Stainless steel. Thisisavery hard sed that aso comesin sheatsor ralls. It iscommonly used in
kitchens or in hospitals where you need a non-corrosive metd.

Expanded metal. Thismetd can be used for drain covers and many other jobs. It can be ordered

in 4X10 shests.

Table 1 shows the different shapes of metal commonly used, how they are normally measured, and aso

how you normally purchase these shapes.

Table 1, Common Shapes of Metals

SHAPES LENGTH | HOW MEASURED HOW PURCHASED
Sheetslessthan 1/4in. | Upto10ft | Thickness X Width X Length Foot or Piece
thick

Platemorethan 1/4in. | Upto20ft | Thickness X Width X Length Foot or Piece
thick

Rod 12to 20ft | Diameter Foot or Piece
Angleiron Lengthsup | Leg Length X Leg Length X Foot or Piece

to 40 ft. Thickness of legs
Channdl Lengthsup | Depth X Web thickness X Foot or piece
to 40 ft. Hange Weight

Thee arejust afew of the metals you will comein contact with during many of your jobs. By no means
are these dl of the types you will probably encounter throughout your career. It will depend on the
specific job and the specifications for that job.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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13.3.4.
Review Questions
for
M etal
Question Answer

1. Most metal comesinrollsor sheet. a True
b. Fdse
2. Metd ordered in rolls depends on the a True
thickness of the metal. b. Fase
3. Metd rods can be ordered in piecesupto | a True
40 foot. b. Fase

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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METAL

Performance Checklist
Step Yes No
1. Wasthetrainee able to identify the different types of metd?
2. Wasthetrainee able to identify the different thickness of metd?

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediady after the task is peformed. This will ensure the issue is il fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.4.1.

i

ESTABLISH QUANTITY OF MATERIAL REQUIRED
FOR:

MODULE 13 AFQTPUNIT 4

CARPENTRY (13.4.1)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.4.1.

CARPENTRY

Task Training Guide

STS Reference
Number /[Title

13.4.1. Carpentry

Training References:

NAVEDTRA 12520, 12521, Builders 3 and 2, Vol. 1 & 2; Modern
Carpentry, by R.T. Miller, CDC 3E351, Val. 2B, Unit 2, Chapter 2.

Prerequisites:

Study CDC 3E351 Val. 2B, Unit 2-2.
Possess as a minimum, a 3E351AFSC.

Equipment/Tools
Required:

Tape measure, calculator

L earning Objective:

Trainee will be able to caculate the amount of materids required for
basic carpentry projects.

Samples of Behavior:

Trainee will demondtrate a basic knowledge of formulas, waste
factors, etc., for estimating materias for common carpentry projects.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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CARPENTRY

Background: Planning projects is not exclusive to the Planning Section of CE. Chances are you will
be asked to plan projects that range from a smple job order to a fairly complex work order. Even
though a project is planned by a panner, it is 4ill the responghility of the craftsman to check dl
materids received, to ensure the proper quantities are on hand. This will help prevent job stoppages
that result in codly logt time. When edtimating materids, you need to be reasonably accurate.
Excessve materid wastes government money, while materia shortages cause job stoppages.

Egtablish Quantity of Material Required for Carpentry:

Trainees should familiarize themsdves with the basic formulas for estimating carpentry materids. These
indude the following:

Estimating ceiling area. Smply multiply the room'’slength by its width.

Formula: Length x Width + 5%
32

Estimating ceiling tile. Smply multiply the room width by its length to determine the area. Next,
divide the square footage by the square footage of onetile. One2 x 2 and one 2’ x 4’ tile would
be 4 square feet or 8 square feet respectively.

Formula: Width X Length + 5%
4o0r8

Estimating floor tile. Start by finding the area to be covered by multiplying the room’s width by
length. For 12" floor tile, the total square footage to be covered will equa the number of tile
required. Then add 10% for waste. For 9” floor tile, multiply the total square footage to be
covered by 1.77. Thisformula plus 10 % alowance for waste will give you the total number of tiles
required.

12-inch tile: Width X Length X 1 + 10%
9-inch tile: Width X Length X 1.77 + 10%

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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Estimating board feet. Lumber is procured by the Air Force in measurements of board feet.
When cdculating board feet, remember to use the nomind messurement, not the actud
measurement. Multiply the width by the thickness (in inches), by the length in feet. Divide that sum
by 12 to get the total number of board feset.

Thickness X Width X Length + 5%
12

Estimating wall studs. To determine the number of wall studs required, spaced 16 inches on
center (O/C), find the totd length of dl exterior walls and interior partition wals. Next, multiply that
by 3/4 (.75). Then add one additional stud. For any corner post, partition, or opening (such as door
or window) add two more studs. When walls are specified with 24 inch on center, use the same
formula as above, except multiply by 1/2 (.50) instead of 3/4.

16 Inches O/C.: (Length of exterior + interior walls) X .75+ 1
24 Inches O/C.: (Length of exterior + interior walls) X .50+ 1

Estimating plates. Cdculae the total number of linear feet for adl exterior and interior walls.
Multiply the total by 3, (1 sole plate and a double top plate), then add 10%.

(Length of exterior + interior walls) X3

Estimating roofing felt. Measure the roof’s length and width and then multiply to get the square
footage. (If parapet walls are used, include their square footage also). Deduct the square footage
of any roof opening only if it is over 100 5. ft. Divide the total square footage by 100 to get the
tota number of squares. One square is 100 square feet. Roofing felt normaly comes in a 200
square foot roll, (2 squares). Take the total square footage to be covered and divide it by 200 to
get the tota number of rollsrequired.

(Length X Width + Parapets) minus roof openings over 100 sq. ft.
200

Estimating Built-Up Roofs. Determine the tota square footage by the same method used above.
Multiply that by the number of plies specified. To estimate asphdt or bitumen requirements consult
with manufacturers specifications.

[(Length X Width + Parapets) minus roof openings over 100 sg. ft.] X # of plies
specified.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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Estimating roof shingles. Find the total square footage to be covered. This of course includes all
cornice and eave overhangs. For a common gable roof mesasure the width of one sde by the length
and multiply that sum by two, (two sides of the roof).

To edimate roof square footage from the ground requires considerably more caculaions. Using
this method multiply the structures length by its width. Add eave and cornice overhangs on both
ddes. Thisis the area of aflat roof. Next an dlowance must be added for the pitch of the roof.
Use the following formulas to determine the alowance:

ROOF PITCH ALLOWANCE
3/12 Add 3%
4/12 Add 5 12 %
5/12 Add 8 1/2 %
6/12 Add 12 %
8/12 Add 20 %

Divide the total square footage by 100 (1 square), then add 10 % for waste. Thiswill give you the total
number of squares required. It is obvioudy more difficult to caculate by starting with the Structures
base measurements. Remember, it takes 3 bundles of shingles to make 1 square.

From theroof: (One side of the Roof Width X Length) X2 + 10%
100

From the ground: Buildings base Iength + eave and cornice overhang X Width + pitch allow. +
10 %

100

NOTE:
This AFQTP covers only the magjor material requirements for the tasks listed above. Don't forget all
other essentia materials to finish the project. Consult applicable good ITRO Training References to
find al material requirements.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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Review Questions

for

Carpentry

Question

Answer

1. When edimating the amount of drywall
required to cover the entire room the first
stepisto

Determine what size sheets will be used
Measure the door and window openings
Add 5 % for waste

Cdculate wadl and celling square footage

2. Givenal6 x 32 ft. room, how many 2" x 2"
drop celing tiles are required?

115
118
125
128

3. Whichisthe correct formulafor esimating
9" floor tile?

Room square footage x 1.77 + 10%
Room square footagex 1 + 10 %
Room square footage x 1.77 + 5%
Room square footage x 1 + 5 %

4. What isthe formulafor esimating board
feet?

plapoplapoplae o

=

Multiply the width by the thickness by the length
ininches divided by 27

Multiply the width by the thicknessin inches by
the length in feet divided by 27

Multiply the width by the thicknessin inches by
the length in feet divided by 12

Multiply the width by the thickness by the length
in inches divided by 12

8. Theformulafor estimating materid
requirements for a built up roof is.
Tota area+ parapets minus roof openings

Number of plies specified

Type of plies gpecified
Bothaand b

5. How many wall studs, 16” on center are a 18
required to build a 24-foot partition wall b. 19
with adoor? c. 21

d 22

6. How many linear feet of top and soleplates | a. 24
are required to construct a 24-foot partition | b. 48
wall with adoor? c. 72

d. 96

7. Tocover al200 sq. ft. roof witha5ft.sg. [a 5
opening, how many rolls of felt underlayment | b. 6
doesit require? c. 12

d. 36
a
b.
C.
d.

over 100 5. ft. X

None of the above

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.4.1.
Review Questions
for
Carpentry
Question Answer

9. Manufacturer specifications must be a True
consulted to determine asphdt or bitumen b. Fase
requirements.

10. How many squares of shinglesarerequired | a. 15 squares/ 45 bundles
to cover a 2400 0. ft. roof, excluding b. 18 squares/ 54 bundles
wagte? And aso, how many bundles of c. 20 squares/ 60 bundles
shingles excluding the waste alowance? d. 24 sguares 80 bundles

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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CARPENTRY

Performance Checklist

Step Yes No

1. Can the trainee cdculate the basic formulas for estimating carpentry
meaterids correctly?

2. Canthe trainee estimate shingles for roof pitches and the allowance, when
given the gppropriate formula?

3. Cantranee correctly esimate materid requirements for a built-up roof?

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediately after the task is paformed. This will ensure the issue is ill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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i

ESTABLISH QUANTITY OF MATERIAL REQUIRED
FOR:

MODULE 13 AFQTPUNIT 4

MASONRY (13.4.2.)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.4.2.
MASONRY
Task Training Guide

STS Reference 13.4.2. Masonry

Number/Title:

Training References: - NAVEDTRA 12520, 12521, Builders3and 2, Vol. 1 & 2; Modern
Masonry by CloisE. Kicklighter, CDCs 3E351, Vol. 2B, Unit 2,
Chapter 2.

Prerequisites: - Study CDC 3E351 Val. 2B, Unit 2-2.
Possess as a minimum, a 3E351 AFSC

Equipment/Tools - Tape measure, caculator

Required:

L ear ning Objective: - Trainee will be able to caculate the amount of materias required for
basic masonry projects

Samples of Behavior: - Tranee will demongtrate a basic knowledge of formulas, waste
factors, etc., for estimating materials for common masonry projects.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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MASONRY

Background: Your Supervisor may task you with caculating how much concrete is required to
complete your job. To be proficient, you must be able to take measurements and perform some basic
methematica caculations

You can't dight this step because a mistake here could mean ether insufficient materids, or you may
have too much. For most jobs you should add 5% to caculate for waste and spillage.

One critical point to remember here is that you must keep your units consstent throughout the entire
process. In other words, dl measurements must be converted into feet when determining concrete
Quantities.

Estimating Concrete. Estimating concrete isafarly smple process. Fird, determinethe area (I x
w) in ft. to be covered. Multiply that by the desired thickness. Thickness must be in the decimd
equivaent. Once those dimensions have been determined, divide their product by 27 (because
there are 27 cubic feet in a cubic yard of concrete). Thus, the formulafor estimating concreteis:

Formula: Length (ft) x Width (ft) x Thickness (ft)

27
Example: 14 x17x 4" (=.33) 14 x 17 = 238 x .33=78.54 0. ft
27 78.54 = 2.908 cu yd. + 5% for waste
27 Therefore you would order 3 cubic
yards of concrete

Concrete Thickness =12 = Dedmd Equivdent
4 inches 12 = .33
6 inches ~-12 = .50
8 inches ~12 = .75

For more understanding of how caculations are done, see Figure 1 on the following page. It's a useful
chart for caculating concrete.

Estimating Brick: Firgt determine the dimensions of the proposed wals to be built. Then multiply
the width x height, this is the totd area. Including a 3/8” mortar, it takes 6.7 bricks to cover one
square foot. By figuring 7 bricks per square foot, you will have a built in alowance for cut pieces
and breakage.

(width X height) X 7

Estimating Concrete blocks. Aswith brick, first determine the areato be covered. Then multiply
the area by .889. (One 8’ x 16” block coversjust under one square foot). Add an additional 10%
for cut pieces and breakage.

(width X height) X .889 + 10%

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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CONCRETE AND ASPHALT CALCULATIONS

Base Course: L x W X D x 100/ 2000 + 5 %= Tons.

Concrete: L x W x D/ 27 + 5%= Cu. Yds.

BC (radius): 3.14 x R square x D x 100/ 2000 + 5% = Tons.
Concrete (radius): 3.14x R squarex D/ 27 + 5% = Cu. Yds.
Asphalt (Hot): L x W x D x 140/ 2000 + 5% = Tons.

Asphalt (Cold): L x W x D x 90/ 2000 + 5% =Tons.

Asphalt (Radius): 3.14 x R square x 140 (or 90) / 2000 + 5% = Tons.
Emulsion: L x W /9x AR = Gals.

AR= Application Rate.

APPLICATION RATES

1/2" = .04165 7" =.5833

1" =.0833 8" =.6667
2" =.1667 9" =.75

3" =.25 10" =.8333
4" =.33 11" =.9167
5" =.4167 127 =1

6" =.5

Cubic Yardsx .765 = Cubic Meters
Cubic Metersx 1.3 = Cubic Yards

CONCRETE AND ASPHALT CALCULATIONS

Base Course: L x W X D x 100/ 2000 + 5 %= Tons.

Concrete: L x W x D /27 + 5%= Cu. Yds.

BC (radius): 3.14 x R square x D x 100/ 2000 + 5% = Tons.
Concrete (radius): 3.14x R squarex D/ 27 + 5% = Cu. Yds.
Asphalt (Hot): L x W x D x 140/ 2000 + 5% = Tons.

Asphalt (Cold): L x W x D x90/2000 + 5% =Tons.

Asphalt (Radius): 3.14 x R square x 140 (or 90) / 2000 + 5% = Tons.
Emulsion: L x W /9x AR = Gals.

AR= Application Rate.

APPLICATION RATES

Prime Coat = .1 - .25 Tack Coat = .05- .15

Fog Seal =.1-.2 Single Surface Treatment =.1- .5
1/2" =.04165 7" =.5833

1" =.0833 8" = .6667

2’ =.1667 9" =.75

3" =.25 10" =.8333

4" =.33 11" =.9167

5" = .4167 12" =1

6" =.5

Cubic Yards x .765 = Cubic Meters

VL s BN o T S-S VNP2 PN

Crhbie Mataro
CTOOTCIvICtCr o Ao — cunrcrrarus

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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Figure 1, Concrete and Asphalt Calculation/Application Chart

Review Questions

for
Masonry
Question Answer
1. How many cubic yards of concrete, including | a. 22 cubic yards
the waste dlowance, arerequired foral2’x | b. 23 cubic yards
12" x 4’ pad? Round off to the next higher | c. 2 cubic yards
whole number. d. 3cubicyards
2. What is the waste dlowance for concrete? a 2%
b. 5%
c. 7%
d. 10%
3. Including waste, how many bricksare needed | a 1848
to build asingle thickness 12 ft. x 22 ft. wall? | b. 1852
c. 1338
d. 1342
4. What isthe formulafor estimating concrete a (Widthx Height) x 7
blocks? b. (Width x Height) divided by 7
c. (Widthx Height) x .889 + 10%
d. (Width x Height) divided by .889 + 10%
5. Add 5% for breakage and cut pieces when a True
estimating concrete block. b. Fdse

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.4.2.

MASONRY

Performance Checklist

Step Yes No

Can trainee estimate cubic yards of concrete using the formula?

Can the trainee cdculate fractions into decimals?

Can trainee estimate brick requirements using the formula?

PIWIN|E

Can trainee eslimate concrete block requirements using the formula?

FEEDBACK: Trainer should provide both positive and/or negative feedback to the trainee
immediatdy after thetask is performed. Thiswill ensure the issue is il fresh in the mind of both the
trainee and trainer

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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13.4.4.

i

ESTABLISH QUANTITY OF MATERIAL REQUIRED
FOR:

MODULE 13 AFQTPUNIT 4

METAL (13.4.4.)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.4.4.
METAL
Task Training Guide
STS Reference 13.4.4. Metdl
Number/Title:
Training References: - 3E351 CDCs
Prerequisites: - Possessasaminimum, a 3E351 AFSC.
Equipment/Tools - Tape measure
Required:
L ear ning Objective: - Trainee should be able to plan the materid ligt with the right amount
of materia for the job.
Samples of Behavior: - Trainee will be able to successfully gather and order the correct
materids for ametas job.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.4.4.

METAL

Background: Ordering the right amount of materidsisabig part in the overdl condruction job. If you
don't have enough materids you lose time, and if you have too much materids you waste money. This
leads to poor planning so you must know what to do when building the materid ligt for the meta job.

When estimating a duct job, the firgt thing you need to do is get dl the measurements for the ducts you
will be laying out. The easy way to do thisis make a scde drawing of the job you will be doing.

After you have determined what the measurements for the ducts should be, multiply the width by 2, and
the height by 2, and that should give you the overal measurements for your duct. Remember to add for
your seams. A sheet of metd comes in 3 ft and 4 ft widths and can be 8 ft to 10 ft in length. Therefore
you have to take the measurements of your duct to see which sheet will be right on for the job with the
gmalest amount of waste. You must plan for your hangers, drives and S-dips aswel. You might be
able to get some of these from the extra meta on the sheets used for the duct work, but if not, you will

need to order more metdl.

The sze of the supply and return registers are on the blueprints. Always make sure that the right sizeis
ordered to insure proper arflow isachieved in the building.

After the materid ligt has been built, double-check the list once more, using the blueprints to ensure that
dl of the materids have been covered. Once you've finished the ligt, you're ready to order the
meaterias.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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13.4.4.
Review Questions
for
M etal
Question Answer
1. If theright amount of materidlsisnot orderedit | a. True
will wasgte time and money. b. Fase
2. Thefirg thing you need to do when estimatinga | & True
duct job isto get dl the measurements of the b. Fdse
duct you are going to layout?
3. What isthe manufactured Sze of asheet of a 4x8
metd? b. 4x10
c. 38
d. 3x10
e. All theabove

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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METAL

Performance Checklist

Step Yes No

1. Wasthetrainee ableto plan al the stepsto get the materid list?

2. Did the trainee use the blueprints to get the measurement for al the
ductwork?

3. Did thetrainee double check the materid list before ordering the
materias?

4. Didthetraineetakeinto count for dl hisdrivesand S-dips?

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediatdy after the task is paformed. This will ensure the issue is il fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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KEY

Air Force Civil Engineer
QUALIFICATION TRAINING PACKAGE (QTP)

REVIEW ANSWER KEY

For

STRUCTURAL

(3E3X1)

MODULE 13

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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CARPENTRY

(3E3X1-13.2.1)

KEY

Question Answer
. Which plan shows boundaries, existing . Siteplan
utilities, landmarks, and the location of the
proposed structure?
. Which plan isthe primary plan from which the Floor plan
interior walls are laid out?
. Specifications provide . All of the above
. Schedules provide Listing of doors and windows to be used
Detall drawings show congruction features True
too small to be seen on other drawings.
If specifications and congtruction drawings . Specifications take precedence
conflict
MASONRY

(3E3X1-13.2.2)

Question

Answer

. Which planisthe primary plan from which the
footers are laid out?

Foundation plan

. Which plan isthe primary plan from which the Floor plan
concrete block walls are laid out?
. Specifications provide . dl of the dbove
. Schedules provide Listing of doors and windows to be used

Detall drawings show

. Sted reinforcement placement in concrete

block cores

. Where would you find information on what
gtrength concrete to fill the bond beam with?

. Specifications

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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METAL

(3E3X1-13.2.3)

Question

Answer

1. Congruction drawings provide a complete
description of al phases of the congtruction
process.

a True

(=<

2. Thisisthe symbol for

d. Damper deflecting up

3. Itisnot necessary to consult the construction
drawings while performing a metas job.

b. Fdse

4. After dl ductwork isingaled, ingall

b. returnar vents

CARPENTRY

(3E3X1-13.3.1)

Question

Answer

1. Themost commonly used framing materids
are made of

d. All of the above

2. Number 2 grade lumber

b. Haslimited number of inggnificant defects

3. Which grade of interior plywood is used for
floor underlayment when a very good qudity
surfaceis required?

a A-C

4. Which grade of plywood is primarily used for
wall sheathing and roof decking, or when
smooth surface is not important?

c. CDX

5. Themost commonly used Szes of gypsum
wallboard are

c. Bothaandb

6. Which statement is true concerning choosing
the correct nails?

d. Bothaandc

7. What are the differences between casing and
finish nails?

d. Casing nailsare used to secure doorjambs
whilefinish nails are used to ingdl chair rall.

8. What isthe purpose of coatings on
specidized nails?

b. Togivethe nal extraholding power

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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(3E3X1-13.3.2)

AFQTP 3E3X1-13
KEY

Question Answer

1. What type concrete produces low heat and b. Typell

resches full strength in 45 days?
2. #5 ged reinforcement iswhat Sze(in b. 5/8

inches)?
3. Lightweight block is used for nonload a True

bearing walls.
4. What isused to reinforce intersecting block | c. Tiebars

load bearing walls?
5. Common brick is superior in qudity to b. Fase

pressed brick.

METAL
(BE3X1-13.3.4.)
Question Answer

1. Mog meta comesin rolls or sheet. a True

2. Med ordered in rolls depends on the thickness | a. True

of the metd.

3. Metd rodscan beorderedin piecesupto40 | b. Fase

foot.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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CARPENTRY

(3E3X1-13.4.1)

Question Answer
1. When edimating the amount of drywall d. Cdculaewadl and celling square footage
required to cover the entire room the first step
isto :
2. Givenal6x 32ft.room howmany 2’ x2" | d. 128
drop ceiling tiles are required?
3. Whichisthe correct formulafor etimating9” | a Room square footage x 1.77 + 10%
floor tile?
4. What istheformulafor esimating board c. Multiply the width by the thicknessin inches
feet? by the length in feet divided by 12
5. How many wal sudsarerequiredtobuilda | c. 21
24-foot partition wal with adoor?
6. How many linear feet of top and sole plates c. 72
are required to construct a 24-foot partition
wall with adoor?
7. Tocover a1200 sq. ft. roof with a5 ft. sg. b. 6
opening, how many rolls of felt underlayment
doesit require?
8. Theformulafor esimating meterid a. Number of plies specified
requirements for a built up roof is.
Total area+ pargpets minus roof openings
over 100 sq. ft. X .
9. Manufacturer specifications must be consulted | a. True
to determine asphdt or bitumen requirements.
10. How many squares of shinglesarerequiredto | d. 24 squares/ 80 bundles

cover a2400 . ft. roof, excluding waste?
And aso, how many bundles of shingles
excluding the waste dlowance?

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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AFQTP 3E3X1-13
KEY

MASONRY

(3E3X1-13.4.2)

Question Answer

1. How many cubic yards of concrete, including | ¢. 2 cubic yards
the waste dlowance, are required for a12'x
12 x 4" pad? Round off to the next higher
whole number.

2. What isthe waste dlowance for concrete? b. 5%

3. Including waste, how many bricksareneeded | a. 1848
to build asingle thickness 12 ft. x 22 ft. wal?

4. What isthe formulafor esimating concrete c. Width x Height x .889 + 10%
blocks?

5. Add 5% for breakage and cut pieces when b. Fdse
estimating concrete block.

METAL

(3E3X1-13.4.4))

Question Answer

1. If theright amount of materidsismot ordered it | a. True
will wagte time and money.

2. Thefirg thing you need to dowhen estimating | a. True
aduct job isto get dl the measurements of the
duct you are going to layout?

3. What isthe factory-manufactured size of a e. All of the dove
sheet of metd?

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. Itisto be used in conjunction with these for training purposes only.
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